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Research progress of insecticide resistance mechanism and testing methods
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Mosquitoes,as vectors of disease transmission,have a significant impact on global public health. For a long
time, chemical methods have been the main means of controlling mosquito populations, but the issue of mosquito
resistance to insecticides has attracted widespread attention. This article comprehensively reviews and analyzes the
research progress on the causes,resistance mechanisms,and detection methods of mosquito insecticide resistance. First,
the causes of resistance were analyzed, including improper use of insecticide, biological selection pressure, environmental
pollution, gene mutation and gene flow. Secondly,the mechanism of resistance generation was explored,such as changes in
biological metabolic pathways, mutations in insecticide targets, expression regulation, behavioral resistance, synergistic
effects of detoxification enzyme activity and resistance gene polymorphism. Finally, the research progress of mosquito
insecticide resistance detection methods was summarized,including bioassay,biochemical detection,and molecular biology
detection. Intended to provide new theoretical support and scientific means for the research of new methods for detecting
insecticide resistance of mosquitoes,as well as for monitoring and managing insecticide resistance.
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Table 1 Commonly used insecticide resistance mechanisms
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